responsible for tooth defects which are preventable by strict oral hygiene measures.
Eleven out of 15 patients with ALL received cranial patients, while 62.9% of the patients had tooth abnormalities or agenesis. Nine out of 27 patients (33%) had irradiation (18 Gy) during first-line treatment, as CNS prophylaxis. The median age of our patients at diagnosis root hypoplasia. A negative impact on DMFT index due to multiple post-BMT factors was found. Age is the cruwas 6.6 years (range 0.7-14.7 years); 9 years (range 1-17.9 years) at BMT and 11.6 years (range 4.5-19.9 years) at cial factor in determining a developmental defect of enamel and root. The follow-up of long-term survivors dental evaluation. Conditioning for BMT consisted of highdose vincristine or Ara-C and standard cyclophosphamide 8 after BMT should include regular dental examination. Keywords: teeth; bone marrow transplantation; leuplus fractionated total body irradiation (fTBI), delivered by linear accelerator at 12 Gy total dosage on 3 consecutive kaemia; long-term effects days, 9 in all but two children with AML, who were given standard high-dose busulphan with cyclophosphamide. 10 All patients received cyclosporin A (CsA) for the first 180 Delayed effects due to chemotherapy and radiotherapy are days after BMT to prevent GVHD. 11 Treatment of GVHD being reported in long-term survivors after bone marrow with steroids combined with appropriate dosage of CsA transplantation (BMT).
1,2 Only a few reports concerning was administered at the first signs of GVHD and continued oral cavity late effects in children undergoing BMT who until the GVHD had disappeared completely. Seven chilmay experience psychological, aesthetic and practical dren had chronic graft-versus-host disease (cGVHD) of problems years after BMT, have been recorded. [3] [4] [5] The oral limited grade with skin and mucosa involvement which rapmucosa, dental and maxillo-facial structures are prime idly resolved, and one with extensive cGVHD was treated targets of regimen-related toxicity, especially in children successfully with thalidomide. Each patient entering the conditioned with total-body irradiation (TBI). 5 study was examined in the out-patient clinic by three Oral sicca syndrome due to chronic graft-versus-host experienced dentists and underwent oral examination, pandisease (GVHD) along with recurrent oral infections are oramic and endoral radiographs whenever necessary. Patients were evaluated for prevalence of caries, gingival health, oral hygiene and dento-facial abnormalities. Only following parameters were evaluated:
(1) Prevalence of caries: the surface of every tooth was performed by the same dentists and according to the same methodology throughout the entire study period. examined with a mirror and probe. The evaluation of caries was made according to the DMFT score for perDescriptive statistics and the Student's t-test and 2 test were used for analysis. manent teeth (D: decayed, M: missing, F: filled, T: teeth) in three age group classifications: 6-10 years, 11-15 years and 16-20 years. According to the WHO Results criteria, the mean DMFT index is defined with 'prevalence categories': very low, low, moderate, high,
The median follow-up of our patients from BMT to dental examination was 2 years (range 1-10). very high. 12 (2) Gingival health and oral hygiene were assessed by the Twenty-three out of 27 patients had a DMFT score evaluation. Four were not evaluable due to lack of complete Community Periodontal Index of Treatment Needs (CPITN). 13, 14 Frequency of tooth brushing and prophypermanent dentition. The mean of dental caries (Figure 1 ) for the different age and irradiation groups is reported in laxis were assessed by a questionnaire filled in by the patient or by the parents. A comparison was performed Table 2 . In particular, different components of the caries score showed that in the 11-15 age group there was a by dividing the patients into two age groups (0/14 years and 15/19 years), as is usually performed for CPITN 23.5% of tooth decay and 2.9% of fillings, and in the 16-20 age group, 14.2% tooth decay and 25% filled teeth. Eleven evaluation.
(3) Dento-facial alterations were evaluated according to patients had undergone both cranial radiotherapy for CNS prophylaxis during first-line treatment and f-TBI in BMT WHO criteria; temporomandibular joints were assessed on the basis of mouth opening measurements, while conditioning (CNS-fTBI group) and 12 only f-TBI (fTBI group). No significant difference in the mean DMFT score soft tissues and tooth support status of each patient were registered on an appropriate standardised form.
(P ϭ 0.25) was observed between the two groups. Analysis of health status of the periodontium for the (4) Abnormalities in root development were determined from radiographs. Extraction, trauma or 3rd molar patients in the study showed the presence of soft deposits in 77.7% of the cases examined, serious gingivitis in agenesis, were obviously not counted as agenesis.
59.2%, perio-dontal involvement in 3.7%. The CPITN values in the two age groups are reported in Table 3 . Dental examination and recording of complications were ALL ϭ acute lymphoblastic leukaemia; AML ϭ acute myelogenous leukaemia; CML ϭ chronic myelogenous leukaemia; NHL ϭ non-Hodgkin lymphoma; CP ϭ chronic phase; CR ϭ complete remission; allo ϭ allogeneic; auto ϭ autologous. no difference between the CNS ϩ fTBI and fTBI groups was found.
a CNS ϩ fTBI vs fTBI, P ϭ 0.25. The principal aim of our study was to verify the incidence of dental abnormalities in patients who underwent TN 0 ϭ no treatment; TN 1 ϭ oral hygiene instruction; TN 2 ϭ oral BMT at an age highly associated with development of carihygiene instruction and prevention; TN 3 ϭ complete treatment.
Discussion
ous lesions, enamel and root defects, in order to set up a better monitoring system in this setting. The follow-up of our patients was long enough to cover the period of tooth According to the WHO criteria, dento-facial abnormalities were present in 55.5% of cases. Only one patient had development and occurrence of caries or other dentofacial alterations. quite severe dysfunction of the temporo-mandibular joint with reduced vertical mouth opening; the child, who was
The DMFT index measures dental caries which are linked to multiple factors after BMT. Early after BMT, con-13 years old at dental assessment, was irradiated with fTBI ditioning regimen-related toxicity, failure to provide active men which included fTBI in most cases. The incidence of tooth agenesis was identical in both groups (BMT group: oral hygiene resulting in the development of dental plaque around the neck of the teeth, high incidence of oral mucosa 11%, ALL group: 12%). In summary, the high frequency of tooth agenesis and of bacterial infections affecting about 23% of adult series, 19 and the frequent xerostomia during the first months after root abnormalities in BMT patients may suggest that pretransplant high-dose chemo-radiotherapy is likely to pro-BMT, are the main factors causing severe dental caries. 20, 21 In our study, no difference was seen between the CNSvoke such long-term damage. Patients with previous CRT had an even higher risk. fTBI group and fTBI group, which demonstrates that the cumulative amount of radiation, is not per se an element Based on the results of this study, our Centre now considers a thorough annual dental examination for every BMT affecting dental caries.
Periodontal disease is the leading cause of tooth loss in patient to be mandatory. Oral prophylaxis or timely caries treatment, are strongly recommended to maintain normal adults. The primary cause of periodontal disease is bacterial plaque based on the classic host-bacteria interaction, dental status as far as is possible. Specific orthodontic treatment should be carried out whenever required. Appropriate resulting in inflammation. In our patients undergoing BMT, the incidence of periodontal disease and dento-facial and complete guidelines for dental and oral care during and after BMT should be supplied by every BMT centre. In the changes was similar to that observed in the local healthy population. 22, 23 near future, multicentre prospective studies require planning to better define the impact of BMT procedures on the We previously studied 24 the long-term dental status of 50 off-therapy ALL children, examined at our centre by the dental status of long-term paediatric survivors of malignant diseases. same specialist dentists and by the same methodology. We found a mean DMFT of 5.1 corresponding to a low prevalence in the 6-10 and 11-15 years groups and to a moderate prevalence in the 16-20 years group (6-10 years: 2.09, 11
